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Introduction
The nature of insurance activity comprises covering risks for the economy, financial and corporate undertakings and households. Unlike most financial products, it is characterised by the reversal of the production cycle insofar as premiums are collected when the contract is entered into and claims arise only if a specified event occurs. Insurers intermediate risks directly managing them through diversification and risk pooling enhanced by a range of other techniques (IAIS, Insurance Core Principles, 2015) . Therefore, their main business is insuring against risks for a profit.
Favourable financial performance is a prerequisite for efficient, fair, safe and stable insurance markets for the benefit and protection of policyholders. Moreover, as stated by Burca and Batrînca (2014) , profit attracts investors and improves the level of solvency, and thus, strengthens consumers' confidence. Furthermore, profit plays an essential role in persuading policyholders and shareholders to supply funds into insurance firms. Thus, one of the objectives of management of insurance companies is to attain profit as an underlying requirement for conducting any insurance business (Lee, 2014) .
The financial performance of insurance companies is also relevant within the macroeconomic context since insurance companies have important functions and contribute to the development of the economic and financial system. The fact that it is becoming increasingly important financial system's component is shown through the share of assets of insurance companies in total assets of all financial institutions which in 2014 in Croatia accounted for 6.84% (Croatian Insurance Bureau, Insurance Market in the Republic of Croatia, 2015) .
Investigation of determinants of corporate performance has received much attention of the economists. In the beginning, such papers encompassed developed countries only focusing mainly on banking sector. Over the time, a number of papers dealing with insurance companies' profitability in emerging markets, has been produced e.g. Kozak (2011) , Burca and Batrînca (2014) and Őner Kaya (2015) to name a few. However, there is still no consensus on what insurance companies' profitability determinants are. Hence, the contribution of our paper is multifold. First, we have employed two dependent variables as a proxy for financial performance, ROA and ROE, to make the results more robust. Second, the paper covers the plethora of different variables including firm specific, industry specific as well as macroeconomic variables. Finally, since all previous papers dealt with insurance companies' profitability at a national level, the most important feature of this paper is the cross-country level of the analysis of the issue investigated. Specifically, our analysis covers insurance markets of Croatia, Slovenia, Hungary and Poland. Therefore, this is, according to our knowledge, the first study of its kind ever conducted for the insurance markets.
The analysis covers the period 2010-2014, while the research is conducted employing static panel model using STATA version 11.0.
The rest of the paper is structured as follows. After the Introduction, overview of the insurance markets in selected countries covered by the analysis follows. The section 3 provides findings of the previous research dealing with determinants of insurance companies' profitability. Description of variables is given in section 4 while data sources and sample construction follow in the fifth part. Econometric specification is given in section 6. Finally, the empirical findings, given in section 7, are compared with the existing literature and lead to conclusions.
Overview of the Insurance Markets
Our sample consists of South-Eastern post transition European countries including Croatia, Slovenia, Hungary and Poland. Besides data availability, the main reason why these countries were chosen for the analysis lies in the fact that they shared a similar historical and political background as well as economic development path. Financial system' framework with insurance markets of these countries was also very similar by the degree of their development, structure and potential.
Specifically, until the beginning of 1990ies the financial systems of these countries consisted only of the banks, acting under non-market rules, with all significant parameters determined by the government. Demand for financial services, formulated by the households and enterprises were limited rather to traditional loans. There were no other types of financial intermediation besides only one, state-owned, insurance company. In Croatia that was Croatia osiguranje, in Slovenia Zavarovalnica Triglav, in Hungary Hungaria and in Poland PZU.
After 1990ies these countries, among others, entered changes thorough institutional and economic reforms. Their financial sectors have been the subject of a deep restructuring, privatisation and consolidation. New insurance companies have entered the markets, range of insurance products offered has increased as well as share of foreign ownership. As a consequence, a significant growth in the assets of insurance companies has been observed. The above mentioned insurance companies which were present in the market have monopolistic position were privatised in the meantime, with the exception of Zavarovalnica Triglav (FESSUD, Studies in Financial Systems No. 7, Financial System in Poland, 2013; Tipuric, Pejic Bach and Pavic, 2008) . Though, these companies retained their leading position. Specifically, in 2014 Croatia osiguranje in Croatia has 27.4% market share while Zavarovalnica Triglav has 31.3% share in total Slovenian insurance market. Allianz Hungária Biztosító Zrt. accounts for 14.8% of Hungarian insurance market while PZU's (both PZU life and nonlife) share amounts to 29.9 % (Croatian Financial Services Supervisory Agency, Statistics 2014; Slovenian Insurance Supervision Agency, Annual Report 2014; Magyar Nemzeti Bank, Polish Financial Supervision Agency, Annual bulletin. Insurance market 2014).
The international comparability and significance of an insurance industry are commonly measured through three key indicators:
According to these indicators, shown in Table 1 , countries selected for this analysis have lower shares of premium in GDP as well as annual investments in insurance per inhabitant in relation to EU average. Croatia and Hungary are lacking the most, while Slovenian insurance market stands out for significantly better better indicators of level of development. In terms of profitability, however, the situation is different. As shown by Figures 1 and  2 , profitability of Polish insurance industry in terms of ROA and ROE achieved significantly higher rates than the other selected countries covered by this analysis. ROA in Slovenia ranged between 1.43% and 2.03%, while in Hungary ROA rates ranged between 0.08% and 1.67% in the period 2010 -2014. Croatian insurance industry has registered similarly low ROA rates while it is the only country that achieved negative ROA in 2014. Despite the fact that Croatian insurance market achieved negative profitability rates in 2014, insurance markets in general in all countries performed well. This is important since insurers' profitability has direct implications on policyholders, shareholders, potential investors, employees, and other interested parties (Őner Kaya, 2015) .
Literature Review
Due to the growing interest of scientists in the field of determinants of profitability in the insurance industry the number of such papers is increasing. However, since it was not possible to find papers that deal with cross-country analysis of the determinants of profitability in the insurance sector, attention will be focused on a smaller number of papers dealing with this issue at national level.
Kozak (2011) studied determinants of profitability of non-life insurance companies in Poland during integration with the European financial system using a panel of 25 nonlife insurance companies for the period of [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The results of a regression model that was estimated indicate that the reduction in the share of motor insurance in the portfolio, with simultaneous increase of other types of insurance, has a positive impact on profitability and cost-efficiency of insurance companies. However, offering too broad spectrum of classes of insurance negatively impacts its profitability and cost efficiency. Companies improve profitability and cost efficiency with an increase of their gross premiums and decrease of total operating expenses. Additionally, GDP growth and the market share of foreign owned companies positively impact profitability of non-life insurance companies during the integration period.
Őner Kaya (2015) examined the effects of firm-specific factors on the profitability of nonlife insurance companies in Turkey. The analysis was done on a sample of 24 non-life insurance companies operating in the period 2006-2013 with profitability being measured with two different variables: technical profitability ratio and sales profitability ratio. Eight independent variables were tested in the study including size of the company, age of the company, loss ratio, insurance leverage ratio, current ratio, premium growth rate, motor insurance and premium retention ratio. The ordinary least squares (OLS) regression model, the one-way fixed effects model, and the one-way random effects model were employed in this study for the analysis of panel data According to the empirical results, the firm-specific factors affecting the profitability of Turkish non-life insurance companies are the size of the company, age of the company, loss ratio, current ratio, and premium growth rate. Specifically size and premium growth rate have positive effect on the performance, whereas all other variables significantly influencing performance have negative sign. This holds for both dependent variables. Burca and Batrînca (2014) analysed the determinants of financial performance in the Romanian insurance market on the sample of 21 insurance companies during the period 2008-2012. Return on assets was employed in the model as the dependent variable while 13 explanatory variables (including firm-specific, industry-specific and macroeconomic variables) were tested using the multiple regression analysis. According to the findings, the determinants of the financial performance in the Romanian insurance market are leverage, size, gross written premium growth, underwriting risk, risk retention ratio and solvency margin. Lee (2014) investigated the effects of firm-specific and macroeconomic factors on profitability of property-liability insurance industry in Taiwan. Using the panel data of 15 insurers over the 1999 through 2009 time period two dependent variables were employed in the model including operating ratio and return on assets to measure insurers' profitability. The author employed ordinary least square (OLS) regression model, fixed effect model (FEM) and random effect model (REM) for the analysis while the results show that underwriting risk, reinsurance usage, input cost, return on investment (ROI) and financial holding group have significant influence on profitability in both operating ratio and ROA models.
There is also a great body of literature dealing with determinants of insurance companies profitability in developed countries. For example, Doumpos, Gaganis and Pasiouras (2012) have analysed performance of insurance companies from 91 countries in the period [2005] [2006] [2007] [2008] [2009] . Employ the preference ranking organization method for enrichment evaluations (PROMETHEE) II method, the authors employ seven financial performance variables such as equity to assets ratio, solvency ratio, technical reserves ratio, liquidity, ROA etc., while determinants of performance include size, share of reinsurance, real GDP growth to name a few. Shiu (2004) has conducted an analysis on the sample of UK general insurance companies over the period 1986 to 1999. Using an ordinary least squares regression model, this paper finds that liquidity, unexpected inflation, interest rate level and underwriting profits are statistically significant determinants of the performance of U.K. general insurers.
Many of the papers relating to developed markets analysed performance in terms of efficiency. For example, Cummins, Weiss and Zi (1999) have analysed the efficiency of U.S. mutual and stock property-liability insurers using frontier analysis while Cummins and Rubio-Misas (2001) on the sample of Spanish firms have used frontier efficiency analysis to estimate cost, technical, and allocative efficiency, as well as using Malmquist analysis to measure total factor productivity (TFP) change. Fecher et al. (1993) investigated the relative productive performance or technical efficiency of French insurance companies. The analysis refers to the period 1984 -1989 and it is conducted using parametric and non-parametric approaches. As explanatory variables, various key characteristics of insurance companies were used such as the reinsurance ratio, the distribution ratio, the legal status, the scale of operations and the claims ratio.
Variables Description
All variables used in the analysis were chosen based on relevant theory and literature. Specifically, the authors have consulted previous studies on the issue, presented in the literature review section, and furthermore, based on the availability of data we wanted to capture various aspects of insurers' performance.
We have adopted the accounting measures as dependent variables since these are important and useful in measuring company performance. Specifically, ROA variable was employed in the model being calculated by dividing a company's after tax annual profits by its total assets multiplied by 100. Moreover, in order to make the results more robust, additional measure of performance was introduced i.e. ROE being calculated by dividing a company's after tax annual profits by its total equity multiplied by 100. The authors introduced additional accounting measure of performance with the aim of providing additional evidence on determinants of insurance company's performance.
Taking into account relevant theory and data availability, determinants of insurance profitability are categorised into three groups: a) insurance company -specific factors (size, type, share of reinsurance, combined ratio, age, organizational form); b) structural factors (ownership) and, c) macroeconomic factors (real GDP per capita growth). Explanations related to these variables and the impact of each on the profitability of insurers is detailed below.
Size of a company can be expressed in a number of different ways. As stated by BeckerBlease et al. (2010) , in addition to number of employees, total assets and sales are alternative measures of firm size. However, due to the unique features and business activities of insurance companies in relation to other companies, the authors have decided to use gross written premium as the basis for calculating the size of an insurance company following Cummins and Rubio-Misas (2001) approach. This variable (ln_SIZE) is calculated as a natural logarithm of total gross written premium. The positive relation between firm size and performance is theoretically supported by the economies of scale concept but also by a great number of research (e.g. Lee, 2009; Doğan, 2013) . As stated by Cummins and Nini (2002) , firm size is expected to be positively related to efficiency if larger firms have lower insolvency risk and/or are able to earn higher revenues because size conveys market power. Moreover, Cummins and Weiss (2004) state that the relatively small firms that once populated the market are unlikely to remain competitive. Furthermore, cost advantages due to scale economies or control over pricing created by market power may enable large firms to achieve unusually high levels of profitability (Robins and Wiersema, 1995) . Therefore, we expect positive influence of size variable on profitability.
Type of insurance company variable (TYPE_dummy) is introduced in the model as dummy variable. In some countries, specifically in Croatia, Slovenia and Hungary, insurance companies can conduct exclusively life or exclusively non-life insurance activities, but those insurance companies established prior these provisions came into force can continue providing both life and non-life insurance services. Cummins and Rubio-Misas (2001) studied Spanish insurance market covering both specialists and diversified insurers and introduced dummy variable to distinguish their influence on performance. Therefore, we employed type 1 dummy variable with value 1 referring to insurance companies conducting exclusively life insurance business and 0 otherwise. Type 2 dummy variable with value 1 refers to insurance companies conducting exclusively non-life insurance business and 0 otherwise, while type 3 dummy variable with value 1 refers to composite insurance companies conducting both life and non-life insurance business and 0 otherwise. However, in Poland there are insurance companies active in exclusively life or non-life insurance segment. We expect diversified insurers to outperform specialists.
Since some of the risks that insurers underwrite are too large for them to retain, in order to reduce loss exposures, insurance companies transfer part of the risks to reinsurers. In order to see how premium ceded to reinsurance affects performance, variable calculated as share of premium ceded to reinsurance in total gross written premium multiplied by 100 (RE), was employed in the model. Reinsurance helps insurers to manage their risks by absorbing some of their losses. Reinsurance also stabilises insurance company results and enables growth and innovation to continue. Freeing up capital allows insurers to write more business, thus enabling economic growth and helping to create stability (Swiss Re, 2013). However, since reinsurance involves a certain cost, negative influence of this variable on profitability is expected. Such expectation is proven by research by Burca and Batrînca (2014) and Lee (2014) . As stated by Lee (2014) it is consistent with a view that insurers with higher reinsurance dependence tend to have a lower level of firm profitability. It is possible that an insurer that cedes more business to reinsurer and keeps lower retention more or less operates like a reinsurance broker who only transfers risk without underwriting risk and is likely to report less profit for a relatively high percentage of the premium received is ceded to reinsurers.
Combined ratio (COMB_ratio) variable is calculated as the sum of expense ratio and loss ratio where expense ratio is a ratio of operating expenses to gross written premium while loss ratio represents ratio of claims paid to earned premium. In other words, the combined ratio measures the amount of earned premium that an insurance company must pay to cover the claims and expenses generated by the business. A combined ratio of 100% means the insurance industry is breaking even on its (net) underwriting business (IAIS, Global Insurance Market Report -GIMAR, 2014 (1983) hypothesize that mutual managers have less incentive than managers of stock insurers to improve the performance of the firm, because of the more limited mechanisms for managerial discipline and control available in the mutual ownership form. Therefore, we expect mutual to negatively affect performance.
Since we are dealing with cross-country analysis, real GDP per capita growth in a particular country (GDP_per_capita_growth) variable has been introduced in the model. It is a macroeconomic variable, and it is expected to have a positive influence on the insurers' financial performance, since economic growth improves the living standards and the levels of income, increasing the purchasing power of population (Burca and Batrinca, 2014) . Therefore, positive effect of this variable on performance measures is expected.
Brief description as well as calculation of each variable used in the model is provided in Table 2 .
Table 2 Description of Variables
Return on assets (ROA) Calculated by dividing a company's after tax annual profits by its total assets multiplied by 100.
Return on equity (ROE) Calculated by dividing a company's after tax annual profits by its total equity multiplied by 100.
Size (ln_SIZE)
The variable is calculated as a natural logarithm of total gross written premium.
Type (TYPE_dummy) Type 1 dummy variable with value 1 refers to insurance companies conducting exclusively life insurance business and 0 otherwise.
Type 2 dummy variable with value 1 refers to insurance companies conducting exclusively non-life insurance business and 0 otherwise, 
Data Sources and Sampling
Since this research refers to cross-country analysis different sources were used for data collection primarily focusing on regulatory bodies supervising insurance industry in respective country.
In Croatia, dependent variables (ROA, ROE) as well as the explanatory variables, including size based on gross written premium, type of insurance company, share of premium ceded to reinsurance, ownership and age of the insurance company, were calculated using the data manually collected from the annual reports of the insurance companies publicly available through the web pages of the Croatian Financial Agency (FINA). This was also the source for the variable combined ratio for insurance companies that operated in 2010 and for insurance companies that were conducting exclusively life or non-life insurance activities in the period 2011-2013, whereas variable combined ratio was calculated based on the data from financial reports of a particular company.
Data on total gross written premium in Slovenia, necessary for the calculation of variable such as size based on total gross written premium, were taken from the Annual reports of the Slovenian Supervisory Agency (AZN). All other data necessary for calculation of the remaining variables including ROA, ROE, type of insurance company, share of premium ceded to reinsurance, combined ratio, ownership structure and number of years operating in the Slovenian market were taken from the extensive individual annual reports available through web pages of the insurance companies.
Data referring to Hungary, particularly data on ROA, ROE, gross written premium, type of insurance company, share of reinsurance and combined ratio were taken directly from or calculated based on data from regular publications of Hungarian Central Bank (MNB) called Golden books. However, data on ownership structure as well as on the age of an insurance company were collected from corporate web pages of a particular insurance company.
Data on Polish insurance market including ROA, ROE, combined ratio and share of premium ceded to reinsurance were taken directly from the Annual Reports published by the Polish Insurance Association (PIU). Based on data on gross written premium size variable was calculated. Moreover, the Insurance Market Yearbook published annually by the Polish Financial Supervision Authority (KNF) was also used as data source.
Variables age, type and ownership were also introduced in the model based on the data provided in these publications.
Moreover, data on macroeconomic variable real GDP per capita growth for all countries represented in this analysis were taken from the Eurostat.
The sample covers the entire insurance market in the Republic of Croatia, excluding one reinsurance company. All of these insurance companies are founded and operating as joint stock companies. The number of insurance companies encompassed by the analysis is decreasing over the observed time. This is solely due to the M&A activities The initial sample of Slovenian insurance industry consisted of all insurance companies with the headquarters in Slovenia. However, after adjusting for incomplete data, our initial sample consisting of 14 insurance companies was reduced to 11 companies with companies SID, Prva and NLB Vita being excluded from the analysis. However, these three companies accounted for only 1.3% of the Slovenian insurance market in 2014. The sample covers both joint stock and 1 mutual insurance companies. On average, there were 10.6 insurance companies in Slovenia in the each year of the observed period.
The Hungarian insurance market covered by the analysis is represented with the all insurance companies (both mutuals and joint stock companies) operating in the market in the period 2010-2014. However, insurance company Magyar Exporthitel Biztosító Zártkörűen Működő Rt. has not written any premium, therefore, it was omitted from the sample. The average number of companies in the each year of the observed period in Hungary amounts to 33.2.
The Polish sample consists of all insurance companies both joint stock and mutual that operated in the 2010-2014 period. However, due to the unavailability of data in 2010, 24 insurance companies were omitted from the further analysis. These companies made only 26% of the total insurance market in 2010. The same is the case in 2011, when 18 insurance companies, that had total of 22% market share, were left out. Besides, data unavailability, new entries and exits from the market are the reason why our panel sample is unbalanced. In the each year, the sample of Polish insurance companies consists of 49.4 insurance companies on average.
Due to the facts described above, our final data set is an unbalanced panel due to missing data for some years for some insurance companies. The final sample consists of 137 insurance companies from four countries making a total of 595 observations.
Empirical Analysis and Findings
For the purpose of econometric data analysis, we employed static unbalanced panel data analysis. Model below forms the basis of our estimation.
where:
-Yit is the profitability of insurance company i at time t, with i = 1,..., N; t = 1,…, T presented with two different measures of profitability; ROA, ROE. By iterating these profitability measures, we account for two different models depending on the dependent variable used.
-Xit are k independent variables as discussed above.
is the disturbance with being the unobserved insurance-specific effect and being the idiosyncratic error. The presented model is a one-way error component regression model where ~ (0, 2 ) and independent of ~(0, 2 ).
Before panel analysis was employed, stationarity of each variable was tested. When stationarity of each variable was conducted, problem of multicollinearity between independent variables and the presence of heteroscedasticity was tested as well. But first descriptive statistics for all variables are provided. Table 3 shows the descriptive statistics for each variable, based on 595 observations, except for variables RE (share of premium ceded to reinsurance) and ln_AGE (natural logarithm of the number of years the insurance company has been present in the market) for which descriptive statistics is based on 591 and 592 observations respectively. As it can be seen from Using several independent variables in research can lead to misleading and unrealistic valuation of contributions of individual independent variables when trying to explain the dependent variable. This problem can occur when high collinearity exist between two or more independent variables. Multicollinearity can cause unrealistically high standard error estimates of regression coefficients and in the end can cause false conclusion about the significance of independent variables in the model being evaluated. The assumptions that should be followed in research assert that the independent variables are inter-independent. The matrix of Pearson correlation coefficients was computed. Table 5 shows the results of the research and examines the problem of multicollinearity between the independent variables. An absolute value of the Pearson coefficient higher than 0.7 indicates a strong correlation between independent variables. Table 5 shows that there was no multicollinearity problem between independent variables so none of independent variables was eliminated from the further research.
If the error terms do not have constant variance, they are heteroscedastic. If the heteroscedasticity is present, the standard errors are biased. This can lead to bias in test statistics and confidence intervals. To test the presence of heteroscedasticity Breusch-Pagan test and White's test for heteroscedasticity were employed in research.
Results of these tests are given Table 6 . Multiplier test analysed the applicability of panel with random effects compared to static pool panel. Finally, the applicability between models with fixed and random effects was determined using Hausman test. Results of these tests are provided in Table 7 . Static model with random effects proved to be the most appropriate when analysing the effect on profitability measured with ROA and ROE. F test and Lagrange Multiplier test showed that models with fixed and random effects are more appropriate than pooled model. Since both models were valid, the Hausman test was performed and results showed that model with random effects is more suitable than the model with fixed effects.
The empirical results for two models, i.e. models with ROA and ROE used as dependent variables, are presented in Table 8 , while their interpretation follows afterwards. Table 8 shows that variable ln_AGE (natural logarithm of number of years the insurance company has been operating) is statistically significant at the 1% level in a model were ROA is used as dependent variable. In other model ln_AGE variable is also statistically significant at the 1% level and has positive effects on ROE same as GDP_PC_GROWTH (GDP per capita growth) which is statistically significant at the 10% level.
The empirical findings suggest that variables that significantly influence performance are age and real GDP per capita growth. Specifically, when ROA is employed as dependent variable, variable age significantly affects performance taking the positive sign. The same pattern is observed in the model with ROE being dependent variable. Furthermore, in latter model real GDP per capita growth also has significant and positive effect on insurance companies' performance. This means that insurance companies that are longer present in the market having longer tradition as well exhibit superior firm performance relative to their counterparts. Such finding, supported by e. g. Coad, Segarra and Teruel (2010) , could be explained by the fact, as stated by Őner Kaya (2015) , that in connection with the increase in years of operations for the insurance companies that operate in the industry, both their experiences and their reputation in the industry will also increase. Furthermore, Pervan, Curak and Marijanovic (2012) also found positive influence of age on insurance companies' performance explaining it that besides the benefits of learning, older companies have more experience, abilities and skills. They also had enough time to build a good reputation and brand loyalty and can, therefore, enjoy superior performance.
Another finding is that favourable economic situation in terms of real GDP per capita growth creates precondition for superior insurance companies' performance. Furthermore, positive impact of macroeconomic conditions on the profitability of insurance companies indicates that the good shape of the domestic economy is a source of the growth of operations of the real sector and other customers of insurance companies and creates higher demand for new insurance (Kozak, 2011) .
Conclusions
This article investigates the effects of insurance company -specific, insurance industry -specific and macroeconomic factors on profitability measured with ROA and ROE in order to confirm the robustness of the results.
The analysis is conducted using data for all insurance companies that operated in the period 2010 -2014 in selected Central and Eastern European countries including Croatia, Slovenia, Hungary and Poland.
The results find that ln_AGE variable (number of years the insurance company has been conducting business) has significant and positive influence on performance in both ROA and ROE models suggesting that companies that are longer present in the market perform better. Furthermore, macroeconomic variable real GDP per capita growth also significantly and positively affects performance but only in ROE model. Such a finding suggests that favourable macroeconomic conditions are a prerequisite for better insurance performance. Therefore, insurance company-specific and macroeconomic factors are associated with insurance company's profitability.
However, our study has certain limitations. Specifically, the study covers a specific period (2010) (2011) (2012) (2013) (2014) . Thus, the results obtained may reflect the characteristics of this period. Therefore, the suggestion for future research might be the extension of the period covered by the analysis provided that available data makes it feasible. Furthermore, since two accounting performance measures were employed in the research, it might be valuable to see the determinants of stock performance measures as well. However, in that case analysis would cover only listed insurance companies. Moreover, extending the sample by covering more countries in the analysis, especially Central and Eastern European countries might be a valuable contribution on the issue. In that way, certain findings could be applied to a larger number of countries, that is, they could bring more general conclusions that would have a greater scientific value.
